Nitric oxide synthase in identified olivocochlear projection neurons in rat and guinea pig.
Nitric oxide (NO) is thought to be involved in the effects of amino acids at the level of cochlear hair cell afferents. Recently, the isoform of the NO-producing enzyme, neuronal NO synthase (nNOS), has been demonstrated in neuronal structures of the cochlea in rats and guinea pigs histochemically and immunohistochemically. To investigate the sources of cochlear NO, we injected Fluoro-Gold (FG) into the cochlea of rats and guinea pigs. Upon terminal uptake of the tracer and neuronal transport we observed FG in terminals at the base of inner (IHC) and outer hair cells (OHC) and in neurons of the spiral ganglion. Ganglion cells and terminals at the IHC were clearly nNOS-positive, while terminals at the OHC exhibited nNOS-immunoreactivity to a minor degree. The immunohistochemical investigation of the auditory brainstem showed that about one-fourth of the neurons of the superior olivary complex contained nNOS. The comparison with retrogradely labeled neurons showed that perikarya in the lateral superior olivary nucleus and, in particular, the medial nucleus of the trapezoid body were double-labeled. These results were similar in both, rat and guinea pig. Our data reveal that neurons of the superior olivary complex are likely to be additional sources of neuronal NOS in the cochlea.